Abstract In this paper, we give a sufficient and almost necessary condition for the existence of optimal strategies in linear multisector models when time is continuous, consumption is limited to one commodity, the instantaneous utility is of the CES type, and available technology allows a positive growth rate.
Introduction
In this paper, we give a sufficient and almost necessary condition for the existence of optimal strategies in linear multisector models when time is continuous, consumption is limited to one commodity, the instantaneous utility is of the CES type,
We thank an anonymous referee of this journal for careful scrutiny and very useful suggestions. Linear multisector models are largely studied in economic theory. Perhaps the first of these models was introduced by von Neumann in 1934 . Von Neumann (1945 proved the existence of what could be termed today a steady state equilibrium when the growth rate is maximized so that consumption is nought. Von Neumann used a strong assumption on technology, that is, that each commodity is involved in each process either as an input or as an output. A technology such that all commodities need to be produced is called indecomposable. Obviously a technology can be indecomposable even if it violates the above-mentioned strong assumption used by von Neumann. For instance Gale (1956) uses an assumption implying that an economy cannot grow at the maximum rate without producing all commodities. Later the model was generalized to introduce consumption and explicit labour growing at an exogenous given rate by Kemeny, Morgenstern, and Thompson (1956) and Morishima (1969) . They also avoided indecomposability assumptions. Von Neumann's model was generalized also in other directions. Instead of von Neumann's objective of a maximal growth rate, turnpike models aimed to attain maximal capital stock of some specified composition at a given time in the future or the utility function which is defined with regard to only the stocks of commodities at a given (final) time as its argument (for a survey, see Takayama (1974) and McKenzie (1998) ). Finally the (multisector) optimal growth literature has introduced the possibility that the utility function is defined in every intermediate state as well as in the terminal state: for a survey, see again Takayama (1974)). The literature referred to by Takayama (1974) and McKenzie (1998) uses discrete time. Continuous time models have been considered more recently. Multisector growth models in continuous time have been extensively treated by Magill (1981) . His existence result has been generalized by Becker, Boyd, and Sung (1989) (where again the application to multisector models is described) and then a further generalization has been given by Balder (1993) . Such results are given in wide generality without assuming special forms of utility functions and with possible nonlinear production functions. However in other respects the model here presented is more general and able to recognize more precise statements.
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In this paper, we are interested to formulate a linear multisector model related to the recent literature on endogenous growth. This is the reason why we do not consider explicit labour inputs and we avoid primary factors in general. The interpretation of the absence of explicit labour could be the same proposed in the original von Neumann paper: real wage rate(s) is(are) considered given and wage payments are included in the processes of production as inputs. Alternatively, the model can be interpreted as considering human capital inputs instead of labour inputs in the assumption that some of the sectors involved produce human capital of different qualities. In general, all technologies which exhibit constant returns in the reproducible factors can be treated, or approximated at whatever given degree, within the framework here provided. Since we avoid primary factors we can assume that a positive growth rate is technologically feasible.
